Nuclear myosin I is necessary for the formation of the first phosphodiester bond during transcription initiation by RNA polymerase II.
The nuclear isoform of myosin, Nuclear Myosin I (NMI) is involved in transcription by RNA polymerase I. Previous experiments showing that antibodies to NMI inhibit transcription by RNA polymerase II using HeLa cell nuclear extract (NE) suggested that NMI might be a general transcription factor for RNA polymerases. In this study we used a minimal in vitro transcription system to investigate the involvement of NMI in transcription by RNA polymerase II in detail. We demonstrate that NMI co-purifies with RNA polymerase II and that NMI is necessary for basal transcription by RNA polymerase II because antibodies to NMI inhibit transcription while adding NMI stimulates transcription. Further investigation revealed that NMI is specifically involved in transcription initiation. Finally, by employing an abortive transcription initiation assay, we demonstrate that NMI is crucial for the formation of the first phosphodiester bond during transcription initiation.